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stories of insect behaviour that are recorded in its 
pages. Fabre is admittedly a difficult writer to 
translate, and the charm of his diction only too readily 
escapes if too much freedom be exercised. Mr. de 
Mattos’s task, therefore, has not been an easy one, 
but he has carried it out conscientiously and with 
evident care for accuracy. 

A First Book of Applied Electricity. By S. R. Roget. 
(First Books of Science.) Pp. viii+143. (London : 
Macmillan and Co., Ltd., 1921.) 2s. 6 d. 

The author has made a very successful attempt to 
give the elementary principles which underlie the useful 
applications of electricity and magnetism without 
worrying the reader with academical definitions and 
difficulties. The book has what we think is a great 
merit—namely, that it is entirely independent of the 
requirements of examinations. It is therefore more 
interesting than the ordinary treatise, and covers a 
much wider field. 

It can be recommended to the general reader anxious 
to get an easily acquired, accurate, and useful know¬ 
ledge of electrical matters. The ordinary student 
reading for examinations will also find it a useful 
introduction to more advanced treatises. 

Perfumes, Essential Oils and Fruit Essences used for 
Soap and other Toilet Articles. By Dr. G. Martin. 
(Manuals of Chemical Technology.—X.) Pp. vii + 
138. (London : Crosby Lockwood and Son, 1921.) 
12s. 6 d. net. 

Dr. Martin’s book is of a severely practical character ; 
it contains much information in a very condensed 
form, and should be useful as a work of reference to 
those interested in the manufacture of the class of 
materials of which it treats. A large number of 
practical recipes is given. The section on analysis, 
occupying only four pages, is too brief to be of real 
value. No references to the literature are given beyond 
the mention of a few patents and a list of ten books 
on the subjects treated. 

“ Power’s ” Practical Refrigeration. Compiled by the 
Editorial Staff of Power. Pp. viii + 283. (New 
York and London : McGraw-Hill Book Co., Ltd., 
1921.) 10s. net. 

The practice of ammonia refrigeration, including a 
simple account of the theory and tables of useful 
constants, is discussed in this volume. A number 
of practical hints for users of refrigeration plant, 
written in a colloquial style, forms about half the book, 
which should be useful to persons in charge of such 
plant. 

Chemistry of Pulp and Paper Making. By E. Suter- 
meister. Pp. vii + 479 + 31 plates. (New York: 
John Wiley and Sons, Inc.; London : Chapman 
and Hall, Ltd., 1920.) 365. net. 

The chemical aspects of paper-making are dealt with 
in the volume under notice, the mechanical processes 
being described only in so far as they are necessary 
for an understanding of the chemistry. Although 
concerned chiefly with American practice, and less 
complete than the standard English treatises, the 
volume should be of service to chemists in paper¬ 
works laboratories. It is clearly written and well 
illustrated. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return , or to correspotui with 
the writers of rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications. ] 

The Directive Tendency of Elongated Bodies. 

This letter deals with several topics, perhaps 
somewhat remotely related to one another, but all 
suggested by previous letters on the same general 
subject in Nature of October 20, November 24, 
December 1, and December 22, 1921. 

In my letter of December 22 it was suggested that 
Mr. Reeves’s results might be explained by the pecul¬ 
iarities of the gravity field at the place where the 
experiments were made. The letter was written 
before Mr. Reeves’s letter appeared and while I was 
under the impression that his experiments were all 
made at one place. The suggestion might be plausible 
as regards any one place, at least until measurements 
had been made there with an Eotvos balance, but 
would be highly improbable when applied to every 
one of the widely scattered places where Mr. Reeves 
made his tests. 

Col. Grove-Hills in his latter in Nature of Novem¬ 
ber 24 directs attention to an important difference 
between the turning effect of the earth’s field on an 
elongated body supported at its centre of gravity and 
the turning effect on a similar body when supported 
by flotation. He attributes quite undeserved credit 
to me, however, in stating that this matter is fully 
treated in my article in the September (1921) issue 
of the American Journal of Science. Only a very 
special case of the turning effect on a floating body 
is there treated, and that case is scarcely analogous 
to the one considered in recent issues of Nature. 

There are two kinds of forces acting on a floating 
body, namely, the force arising from the earth’s 
gravity field, which is a body force, and the normal 
pressure of the fluid on the wetted surface. By well- 
known theorems concerning the transformation of 
surface integrals into volume integrals it may be 
proved that the effect of the fluid pressure may be 
replaced by the body force arising from the earth’s 
field reversed and applied to a solid bounded by the 
wetted surface and by the free surface of the fluid 
extended in imagination into the floating body, the 
density of this solid being the same as that of the 
fluid. This theorem is proved in very elementary 
fashion in the ordinary theory, in which gravity is 
assumed to be constant in intensity and direction, but 
is equally true when gravity varies in intensity and 
direction from one part of the region considered to 
another. 

In dealing with the turning effect on a floating body 
of the earth’s field and of the fluid pressure, it is 
necessary to make some assumption regarding the 
depth to which the body is submerged ; a natural 
assumption is that the body is submerged to such a 
depth that the downward pull of the earth’s field is 
just balanced by the upward thrust of the fluid press¬ 
ure or of the equivalent body force. Let us consider 
the case of an elongated body symmetrical about a 
vertical axis through the centre of mass of the body, 
and let us suppose the earth’s field to be also sym¬ 
metrical about the same axis; there is then no 
moment tending to turn the body about any horizontal 
axis. Several terms disappear from the general ex¬ 
pression for the earth’s field on account of the assumed 
symmetry, but those remaining represent the com¬ 
ponent of a force that turns the suspended elongated 
body about into the prime vertical for a normal field 
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of force, or in. any case into the vertical plane where 
the curvature of the equipotential surfaces is a mini¬ 
mum. The turning moment of the direct effect of the 
earth’s field about a vertical axis is precisely the 
same for the floating body as for a like body when 
suspended. For the total effect of the floating body 
we must consider also the turning moment of the 
fluid pressure, or of the equivalent body force, and 
this, in general, opposes the direct turning effect of 
the earth's field. 

For a body like an elongated right cylinder the two 
turning effects practically cancel each other, so that 
the resultant is an infinitesimal of higher order, so 
to speak, than either turning effect by itself. It is 
possible, however, by varying the shape of the 
elongated body to make one or the other tendency 
prevail. If the body overhangs the fluid considerably, 
like the bow of a racing yacht, the direct effect of 
the earth’s field has the advantage of position in 
producing a turning moment, and in the normal case 
the tendency of the body is to turn into the prime 
vertical, just as for the suspended body. If the body 
has its extreme end submerged, thus resembling the 
mirror images of the ends of the overhanging body, 
then the contrary tendency will prevail, and in the 
normal case the body will tend to set itself in the 
meridian. This tendency to seek the meridian would 
not, however, be true of all elongated floating bodies 
of dimensions comparable with those of the Eotvos 
balance, as Col. Grove-Hills would seem to imply. 

My own interest in the effect of the earth’s gravity 
field on floating bodies was due originally to an 
attempt to account for certain hypothetical displace¬ 
ments of each continental mass as a whole towards 
the equator. These displacements are believed by a 
well-known geologist—who for the present, however, 
does not wish to be quoted by name—to be estab¬ 
lished almost beyond question. His ideas differ 
somewhat from those of Prof. Alfred Wegener, of 
Marburg, who has published much regarding sup¬ 
posed continental displacements. The problem of the 
equilibrium of the mass of self-attracting gravitating 
fluid rotating about an axis, with a mass of lighter 
matter floating in the fluid and projecting out of it, 
is apparently one of considerable difficulty, especially 
if we consider the gravitational effects of the floating 
body on the field of force. Considerations of sym¬ 
metry would lead us to suppose, however, that the 
floating body would not be in stable equilibrium at 
any random point on the surface of the body ; the 
equator of the rotating fluid seems a natural place 
for stability, and a calculation of the forces acting 
shows that there is, in fact, a tendency for a floating 
body to move towards the equator—a tendency 
stronger, in general, the higher the body floats above 
the free surface of the fluid. 

The difficulty with this equatorward tendency as an 
explanation of the supposed movements of the con¬ 
tinental masses is that the movements appear to have 
occurred after the earth's crust was well consolidated 
and there could be no longer any question of floating 
continental blocks. There is, to be sure, a region of 
weaker and softer crust around the edge of each con¬ 
tinental block, where a sort of syncline dips into 
the warmer regions nearer the centre of the earth. 
(All this geology is at second hand, or worse, and 
should be accepted only with appropriate reserva¬ 
tions.) There would be also the weakness under¬ 
neath the continental mass due to the heat there. 
In a way this condition resembles that of a floating 
body, and if for any reason the continental mass 
should move, the region of weakness around its edges 
would move with it. However, it does not seem 
especially probable that the weak gravitational field 
that tends to move a floating body towards the 
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equator could accomplish very much in moving a 
continent that forms part of a fairly well consoli¬ 
dated crust. 

Even though the equatorward force on a floating 
body may not be manifest in the displacement of 
continents, it may perhaps be discernible in the 
motions of much smaller floating bodies, namely, 
icebergs. The higher the iceberg the stronger this 
force. The acceleration may be written approxi¬ 
mately for the normal case as 

A . ^ 

- Ag sin 20, 

Cl 

where d is the distance between the centre of gravity 
of the floating body and its centre of buoyancy, 
A g the difference between the acceleration of gravity 
at pole and equator, 0 the latitude, and a the radius 
of the earth. An iceberg 200 metres in height is 
rather exceptional for Arctic latitudes, but in 
Antarctic waters a height of 500 metres (1700 ft.) 
has been reported (see “ The Seaman’s Handbook of 
Meteorology,” published by H.M. Stationery Office 
for the Meteorological Committee, third edition, pp. 
I 3 2 “35)- If we suppose the icebergs to be plateaux 
with wall-sides and to have only one-eighth of their 
masses above the water, the values of d corresponding 
to visible heights of 200 and 500 metres would be 
100 metres and 250 metres respectively. 

The value of A g is 5-18 cm. and of a 6-37 x io 8 
cm. The maximum value of the equatorward ac¬ 
celeration on the two icebergs, which occurs in latitude 
45 0 , would be 0-000081 and 0-000203 cm. per sec. 
per sec. respectively. At latitude 6o°, the latitude 
of Cape Farewell in Greenland, these figures would be 
reduced to 0-000070 and 0-000176 cm. respectively ; 
but even the smallest of the four accelerations acting 
for an entire day would, if unresisted, set the iceberg 
in motion, give it a velocity of more than 6 cm. per 
sec. at the end of the day, and move it 2-6 km. At 
the end of twenty days the velocity would be x-2 
metres per sec. and the displacement 1050 km., or 
more than nine degrees of latitude. With greater 
acceleration the effects would be greater in proportion. 

It is fairly certain, however, that the resistance of 
the water would prevent the iceberg from actually 
attaining any of the larger velocities. Probably the 
terminal velocities from these small forces are of the 
order of magnitude of a very few centimetres per 
second. The dominant forces are the winds and 
currents, but these small forces arising from the 
earth’s field would act more effectively on the higher 
icebergs and bring them more rapidly into low 
latitudes. One gets the impression in reading 
accounts of ice observed in low latitudes that large 
icebergs are the rule there rather than the exception. 
There are some obvious reasons for this. The large 
icebergs are less apt to be overlooked and better able 
to survive the warm weather than are the small ones. 
The selective effect of the earth’s field is merely an 
additional reason for the frequent occurrence of large 
icebergs in low latitudes ; to say how important a 
reason it is would seem to require more data than 
we now have. Walter D. Lambert. 

U.S. Coast and Geodetic Survey, Washington, 
D.C., January 20. 


Revival of Sporophores of Schizophyllum 
commune, Fr. 

As has been pointed out by Prof. A. H. R. Buller 
(“Researches on Fungi,” 1909, p. 113), sporophores 
of Schizophyllum commune which have curled up as 
the result of definite xerotropic action can be revived 
by suitable treatment in a moist chamber. The 
following illustrations afford interesting photographic 
confirmation of Prof. Buller’s experiments :— 
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